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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a full color displayable 
display memory medium which is capable of rapidly rewriting 
images by an external device, decreasing the voltage 
necessary for writing of the images and preventing the 
deterioration in display characteristics by the adhesion of 
dust etc. 

SOLUTION: The display memory medium 1 is formed by 
laminating display layers 8A, 8B and 8C consisting of 
cholesteric liquid crystals which selectively reflect respective 
color light rays of blue, green and red, a light absorption layer 
6 and a photoconductive layer 7 between substrates 2 and 3 
formed with bias electrodes 10 and 1 1 on their inside 
surfaces. The threshold voltage of the respective cholesteric 
liquid crystals for the voltage to be impressed over the entire 
part of the display layers 8A, 8B and 8C is changed. An image 
writing device 12 is formed as a separate body from the 
display memory medium 1 and impresses bias voltage 
between the electrodes 1 0 and 11 for a voltage impression 
section 13 in a refreshing period and a selecting period and 

irradiate the photoconductive layer 7 with writing light 1 7 from a photoirradiation section 1 4. The 
voltage impressed over the entire part of the display layers 8A, 8B and 8C in the refreshing period 
and the selecting period is selected from plural stages of the voltage bordering at the threshold 
voltage described above. 
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* NOTICES * 

JFO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The display storage characterized by writing in an image when light be irradiated by said 
photoconduction layer while the laminating of two or more display layers constituted with the 
cholesteric liquid crystal which carry out selective reflection of the mutually different colored light 
in the light at least , respectively , and the photoconduction layer be carried out and an electrical 
potential difference be impressed from external write-in equipment said bias inter-electrode between 
the transparence substrates of the pair in which the bias electrode of poor structure be formed . 
[Claim 2] It is the display storage characterized by the threshold electrical potential differences of 
each cholesteric liquid crystal differing to the electrical potential difference impressed to said two or 
more whole display layers of the electrical potential differences on which said two or more display 
layers are impressed to said bias inter-electrode from external write-in equipment in the display 
storage of claim 1 . 

[Claim 3] The display storage with which said two or more display layers carry out selective 
reflection of the same colored light mutually, respectively, and are characterized by consisting of two 
display layers by which the direction of spiral torsion was constituted from reverse cholesteric liquid 
crystal in the display storage of claims 1 or 2. 

[Claim 4] The selection period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from external image write-in 
equipment at said photoconduction layer in the approach of writing an image in the display storage 
of claims 1 or 2, The image write-in approach characterized by impressing the write-in signal which 
it is constituted [ signal ] by the display period which does not impress an electrical potential 
difference to said bias inter-electrode, and changes all of the cholesteric liquid crystal of two or more 
of said display layers to the same orientation condition. 

[Claim 5] The refresh period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from external image write-in 
equipment in the approach of writing an image in the display storage of claim 2 at said 
photoconduction layer, The selection period which impresses an electrical potential difference 
smaller than the electrical potential difference impressed to said bias inter-electrode at said refresh 
period, and irradiates the light of arbitration reinforcement at said photoconduction layer, It is 
constituted by the display period which does not impress an electrical potential difference to said 
bias inter-electrode. The image write-in approach characterized by impressing the write-in signal 
with which the electrical potential difference impressed to said two or more whole display layers 
turns into an electrical potential difference selected from two or more steps of electrical potential 
differences bordering on the threshold electrical potential difference of the cholesteric liquid crystal 
of two or more of said display layers. 

[Claim 6] The selection period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from the outside of a display 
storage at said photoconduction layer in the equipment which writes an image in the display storage 
of claims 1 or 2, Image write-in equipment characterized by impressing the write-in signal which it 
is constituted [ signal ] by the display period which does not impress an electrical potential 
difference to said bias inter-electrode, and changes all of the cholesteric liquid crystal of two or more 
of said display layers to the same orientation condition. 
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[Claim 7] The refresh period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from the outside of a display 
storage at said photoconduction layer in the equipment which writes an image in the display storage 
of claim 2, The selection period which impresses an electrical potential difference smaller than the 
electrical potential difference impressed to said bias inter-electrode at said refresh period, and 
irradiates the light of arbitration reinforcement at said photoconduction layer, It is constituted by the 
display period which does not impress an electrical potential difference to said bias inter-electrode. 
Image write-in equipment characterized by impressing the write-in signal with which the electrical 
potential difference impressed to said two or more whole display layers turns into an electrical 
potential difference selected from two or more steps of electrical potential differences bordering on 
the threshold electrical potential difference of the cholesteric liquid crystal of two or more of said 
display layers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which write an image 
in the display storage which displays an image (the information on an alphabetic character, a graphic 
form, etc. is included), and memorizes that display condition, and this display storage. 
[0002] 

[Description of the Prior Art] Mass consumption of the paper centering on office has been a problem 
from destruction of the forest resources which are the raw materials of paper pulp, the environmental 
pollution by the cast away of a contaminant, and incineration, etc. However, implementation of the 
rewritable display storage which consumption of the paper as the so-called short life document 
aiming at temporary perusal of electronic intelligence tends to increase increasingly, and replaces 
paper by the spread of personal computers and development of information societies including the 
Internet is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, previously, an applicant has the memory nature in 
a non-power source by Japanese Patent Application No. No. (November 18, Heisei 9, application) 
317049 [ nine to ], and proposed the display storage which can rewrite an image by the external 
device in a short time and which can be displayed full color, and the image write-in approach and 
image write-in equipment. 

[0004] As shown in drawing 1 7 , in invention of this point ** as a display storage 27 Selective 
reflection of the colored light of blue, Green, and red is carried out between a substrate 16 and 17, 
respectively. The display layers 21 A, 2 IB, and 21C which consist of cholesteric liquid crystal with 
which threshold electrical potential differences differ mutually in the display layers 21 A, 2 IB, and 
21 C Spacers 22 A, 22B, and 22C are inserted, respectively, a laminating is carried out through the 
separation substrate 19 through the separation substrate 18 between display layer 21 B and 21 C 
between display layer 21 A and 2 IB, and the light absorption layer 20 is formed in the rear face of a 
substrate 17. 

[0005] Image write-in equipment 26 is formed in the display storage 27 and another object, and the 
write-in electrodes 23 and 24 and the drive circuit 25 which pinch the display storage 27 are 
prepared. It is constituted by a refresh period and a selection period, and the display period of a 
subsequent non-electrical potential difference, and the applied voltage Vr and Vs in a refresh period 
and a selection period has the relation of Vr> Vs, and the write-in signal used as the electrical 
potential difference selected from seven steps of electrical potential differences bordering on the 
threshold electrical potential difference of the cholesteric liquid crystal of the display layers 21 A, 
2 IB, and 21 C is impressed between an electrode 23 and 24. 

[0006] However, with a display storage, and that image write-in approach and the image write-in 
equipment of invention of this point **, in order to write in from the outside of the substrates 16 and 
17 of the thickness of several 10 micrometers - 100 micrometers of numbers and to impress a signal, 
the electrical potential difference actually impressed to the display layers 21 A, 2 IB, and 21 C will 
become quite small compared with the electrical potential difference of a write-in signal. Therefore, 
in order to make the display layers 21 A, 2 IB, and 21 C switch, the fault that a very big electrical 
potential difference must be impressed is between the write-in electrode 23 and 24. 
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[0007] Moreover, when it writes in with substrates 1 6 and 1 7 and foreign matters, such as a 
contaminant, intervene among electrodes 23 and 24, by the voltage drop by change of the distance 
between electrodes 23 and 24, and the gap of an air space, the electrical potential difference 
impressed to the display layers 21 A, 2 IB, and 21 C is no longer a desired value, and switching of 
cholesteric liquid crystal is not performed correctly, but there is a fault that a display property 
deteriorates. 

[0008] Then, this invention aims at reducing degradation of the display property by adhesion of a 
contaminant etc. while it reduces an electrical potential difference required for the writing of an 
image for a short time in the display storage which can rewrite an image and which can be displayed 
full color, and that image write-in approach and image write-in equipment by the external device. 
[0009] 

[Means for Solving the Problem] In invention of claim 1 , as a display storage between the 
transparence substrates of the pair in which the bias electrode of poor structure was formed While 
the laminating of two or more display layers constituted with the cholesteric liquid crystal which 
carries out selective reflection of the mutually different colored light in the light at least, 
respectively, and the photoconduction layer is carried out and an electrical potential difference is 
impressed to said bias inter-electrode from external write-in equipment An image shall be written in 
when light is irradiated by said photoconduction layer. 

[0010] In invention of claim 2, the threshold electrical potential differences of each cholesteric liquid 
crystal shall differ in the display storage of claim 1 to the electrical potential difference impressed to 
said two or more whole display layers of the electrical potential differences on which said two or 
more display layers are impressed to said bias inter-electrode from external write-in equipment. 
[001 1] In invention of claim 3, in the display storage of claims 1 or 2, said two or more display 
layers shall carry out selective reflection of the same colored light mutually, respectively, and shall 
consist of two display layers which the direction of spiral torsion consisted of with reverse 
cholesteric liquid crystal. 

[0012] In the approach of writing an image in the display storage of claims 1 or 2 in invention of 
claim 4 The selection period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from external image write-in 
equipment at said photoconduction layer, It shall be constituted by the display period which does not 
impress an electrical potential difference to said bias inter-electrode, and the write-in signal which 
changes all of the cholesteric liquid crystal of two or more of said display layers to the same 
orientation condition shall be impressed. 

[0013] In the approach of writing an image in the display storage of claim 2 in invention of claim 5 
The refresh period which impresses an electrical potential difference to said bias inter-electrode, and 
irradiates the light of arbitration reinforcement at least from external image write-in equipment at 
said photoconduction layer, The selection period which impresses an electrical potential difference 
smaller than the electrical potential difference impressed to said bias inter-electrode at said refresh 
period, and irradiates the light of arbitration reinforcement at said photoconduction layer, It shall be 
constituted by the display period which does not impress an electrical potential difference to said 
bias inter-electrode, and the write-in signal with which the electrical potential difference impressed 
to said two or more whole display layers turns into an electrical potential difference selected from 
two or more steps of electrical potential differences bordering on the threshold electrical potential 
difference of the cholesteric liquid crystal of two or more of said display layers shall be impressed. 
[0014] In the equipment which writes an image in the display storage of claims 1 or 2 in invention of 
claim 6 The selection period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from the outside of a display 
storage at said photoconduction layer, It shall be constituted by the display period which does not 
impress an electrical potential difference to said bias inter-electrode, and the write-in signal which 
changes all of the cholesteric liquid crystal of two or more of said display layers to the same 
orientation condition shall be impressed. 

[0015] In the equipment which writes an image in the display storage of claim 2 in invention of 
claim 7 The refresh period which impresses an electrical potential difference to said bias inter- 
electrode, and irradiates the light of arbitration reinforcement at least from the outside of a display 
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storage at said photoconduction layer, The selection period which impresses an electrical potential 
difference smaller than the electrical potential difference impressed to said bias inter-electrode at 
said refresh period, and irradiates the light of arbitration reinforcement at said photoconduction 
layer, It shall be constituted by the display period which does not impress an electrical potential 
difference to said bias inter-electrode, and the write-in signal with which the electrical potential 
difference impressed to said two or more whole display layers turns into an electrical potential 
difference selected from two or more steps of electrical potential differences bordering on the 
threshold electrical potential difference of the cholesteric liquid crystal of two or more of said 
display layers shall be impressed. 
[0016] 

[Function] In the display storage of this invention, the lightwave signal which impresses an electrical 
potential difference to two or more display layers, and is impressed to a photoconduction layer with 
the bias electrode of poor structure formed in the inside of the vertical substrate of a display storage 
performs addressing of an image from the exterior. Therefore, there is no voltage drop by the vertical 
substrate of the electrical potential difference impressed from external write-in equipment, and an 
electrical potential difference required for the writing of an image can be reduced. 
[0017] Furthermore, even when a foreign matter intervenes between a display storage and image 
write-in equipment, there is no change in a bias inter-electrode distance which impresses an 
electrical potential difference to a display layer, and since the lightwave signal which carries out 
addressing of the image is hardly affected, either, degradation of a display property can be prevented. 

[0018] 

[Embodiment of the Invention] One operation gestalt of the display storage of this invention and 
image write-in equipment is shown in drawing 1 . 

[0019] With this operation gestalt, the display storage 1 between the substrate 2 with which the bias 
electrodes 10 and 1 1 were formed in the inside, respectively, and 3 Three display layers 8 A, 8B, and 
8C which consist of cholesteric liquid crystal which carries out selective reflection of the mutually 
different colored light in the light from a screen side, respectively, Spacers 9A, 9B, and 9C should be 
inserted in the display layers 8A, 8B, and 8C, respectively, and the laminating of the light absorption 
layer 6 and the photoconduction layer 7 should be carried out to them through the separation 
substrate 5 through the separation substrate 4 between display layer 8B and 8C between display layer 
8 A and 8B. 

[0020] High polymer films, such as glass, silicon or polyester (polyethylene terephthalate), 
polysulfone, poly ether sulphone, and a polycarbonate, can be used for substrates 2 and 3, and they 
form them with the ingredient which has insulation and light transmission nature. 
[0021] The bias electrodes 10 and 1 1 are formed by vacuum deposition, a spatter, etc. on a substrate 
2 and 3 with the ingredient which has conductivity, such as ITO and Sn02, and light transmission 
nature. Moreover, the functional film with the well-known liquid crystal orientation film etc. may be 
formed in the front face if needed. 

[0022] The same high polymer film as substrates 2 and 3 can be used for the separation substrates 4 
and 5, and they form it with the ingredient which has light transmission nature. The thickness is 
several micrometers - 1 0 micrometers of numbers, and in order that it may enlarge the division ratio 
to the display layers 8A, 8B, and 8C, it is desirable that a dielectric constant is large as much as 
possible. Moreover, the functional film with the well-known liquid crystal orientation film etc. may 
be formed in the front face if needed. 

[0023] The thing of the ball mold which consists of glass, plastics, etc., or a cylinder mold can be 
used for Spacers 9A, 9B, and 9C, and they control the thickness of the display layers 8A, 8B, and 8C 
in several micrometers - 1 0 micrometers of numbers, respectively. When using for substrates 2 and 3 
especially the ingredient which has flexibility, it is desirable to paste up between each substrate using 
the spacers 9A, 9B, and 9C with which the adhesion component was applied to the perimeter so that 
the thickness of the display layers 8A, 8B, and 8C may not change with deformation of substrates 2 
and 3 a lot. 

[0024] Moreover, the projection which can control the thickness of the display layers 8A, 8B, and 
8C may be formed in the front face of the bias electrodes 10 and 1 1 or the separation substrates 4 and 
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5 instead of Spacers 9 A, 9B, and 9C. 

[0025] If the incident light which penetrated the display layers 8A, 8B, and 8C is absorbed, in order 
that the light absorption layer 6 may not be limited especially, and the ingredient which has the 
insulation of inorganic substances, such as CdTe, the macromolecule which black coloring matter 
contained can be used for it and it may enlarge the division ratio to the display layers 8 A, 8B, and 
8C, it is desirable that a dielectric constant is large as much as possible. 

[0026] The cholesteric liquid crystal which constitutes the display layers 8A, 8B, and 8C A steroid 
system cholesterol derivative or a Schiff base system, an azo system, The chiral nematic liquid 
crystal which introduced the optical-activity radical into some nematic liquid crystals, such as an 
ester system and a biphenyl system, These Or a Schiff base system, an azo system, an azoxy series, 
an ethane system, a biphenyl system, A terphenyl system, a cyclohexyl carboxylate system, a 
HEENIRU cyclohexane system, The ingredient added as a chiral agent can be used for the nematic 
liquid crystals which have forward dielectric constant anisotropics, such as a benzoate system, a 
pyrimidine system, a dioxane system, a tolan system, a cyclohexyl cyclohexane ester system, and an 
alkenyl system, or such liquid crystal mixtures. 

[0027] The cholesteric liquid crystal in which a liquid crystal molecule has spiral structure divides 
into the right-handed circularly polarized light and the left-handed circularly-polarized light the light 
which carried out incidence to the screw axis, carries out Bragg reflection of the circular polarization 
of light component which is in agreement in the spiral twist direction, and causes the selective 
reflection phenomenon of making the remaining light penetrating. If the main wavelength lambda of 
the reflected light and reflected wave length width-of-face deltalambda set to n the average refractive 
index within the flat surface which intersects a spiral pitch perpendicularly with p and a screw axis 
and the rate of a birefringence is set to deltan, it will be expressed with lambda=n-p and delta 
lambda=delta n-p, respectively, and the reflected light by the cholesteric-liquid-crystal layer will 
present the vivid color depending on a spiral pitch. 

[0028] The cholesteric liquid crystal which has a forward dielectric constant anisotropy As are 
shown in drawing 15 (A), and a screw axis becomes perpendicular to a eel front face and it is shown 
in the planar organization which causes the above-mentioned selective reflection phenomenon to 
incident light, and this drawing (B) As shown in the focal conic organization which makes it 
penetrate, a screw axis becoming almost parallel to a eel front face, and carrying out forward 
scattering of a little incident light, and this drawing (C) Spiral structure comes loose, a liquid 
crystalline director turns to the direction of electric field, and three conditions of HOMEOTORO 
pick organization ** which makes incident light penetrate nearly completely are shown. 
[0029] A planar organization and a focal conic organization can exist in bistability on a non- 
electrical potential difference among the three above-mentioned organizations. Therefore, the 
orientation condition of cholesteric liquid crystal is not uniquely decided to the electrical potential 
difference impressed to a liquid crystal layer, but when a planar organization is an initial state, it 
changes with the increment in applied voltage in order of a planar organization, a focal conic 
organization, and a HOMEOTORO pick organization, and when a focal conic organization is an 
initial state, it changes in order of a focal conic organization and a HOMEOTORO pick organization 
with the increment in applied voltage. 

[0030] On the other hand, when the electrical potential difference impressed to the liquid crystal 
layer is rapidly made into zero, a planar organization and a focal conic organization maintain a 
condition as it is, and a HOMEOTORO pick organization changes to a planar organization. 
[0031] Therefore, the cholesteric-liquid-crystal layer immediately after impressing a pulse signal An 
electro-optics response as shown in drawing 16 is shown, and the electrical potential difference of 
the impressed pulse signal It will be in Vfh and the selective reflection condition which changed 
from the HOMEOTORO pick organization to the planar organization at the time or more of 90. At 
the time between VpflO and Vfh 10 It will be in the transparency condition by the focal conic 
organization, and will be in the condition which continued the condition before pulse signal 
impression, i.e., the selective reflection condition by the planar organization, and the transparency 
condition by the focal conic organization at Vpf and the time or less of 90. 

[0032] However, among drawing, it was a normalization reflection factor, and it set the minimum 
reflection factor to 0, having set maximum reflectance as 100, and the axis of ordinate is normalized. 
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moreover, between each condition of a planar organization, a focal conic organization, and a 
HOMEOTORO pick organization Define the case where a selective reflection condition and a 
normalization reflection factor are ten or less about the case where a normalization reflection factor 
is 90 or more since a transition region exists as a transparency condition, and the threshold electrical 
potential difference of a planar organization and a focal conic organization is received before and 
behind a transition region. It is referred to as Vpf90 and VpflO, respectively, and the threshold 
electrical potential difference of a focal conic organization and a HOMEOTORO pick organization 
is set to VfhlO and Vfh90 to transition region order, respectively. 

[0033] The spiral pitch of cholesteric liquid crystal is adjusted with the addition of the chiral agent to 
a nematic liquid crystal, for example, it is made for the main wavelength of the selective reflection 
light of the display layers 8A, 8B, and 8C to become within the limits of 400-500nm, 500-600nm, 
and 600-700nm, respectively. The solubility of the chiral agent to a nematic liquid crystal is low, and 
when the selective reflection wavelength of above-mentioned within the limits is not obtained, the 
well-known technique of adding two or more chiral agents may be used. 
[0034] Moreover, in order to compensate the temperature dependence of the spiral pitch of 
cholesteric liquid crystal, the well-known technique of the twist directions differing or adding two or 
more chiral agents which show reverse temperature dependence may be used. 
[0035] That the photoconduction layer 7 should just be that from which an impedance changes 
according to the quantity of light irradiated What formed the charge generating matter with vacuum 
deposition, the spatter, the ion plating method, the CVD method, etc., The charge generating matter 
can be distributed to a resin binder, and what carried out the laminating of the charge transportation 
layer to the things applied by the bar coat method, the spin coat method, the roll coat method, the dip 
method, the casting method, etc. or these charge generating layers can be used. 
[0036] As charge generating matter, organic materials, such as inorganic materials, such as a-Si, 
ZnS, ZnO and CdS, CdSe, Se, SeTe, and TiO, a phthalocyanine system, an azo system, a polycyclic 
quinone system, an indigo system, the Quinacridone system, a perylene system, a square RIUMU 
system, an AZURENIUMU system, a cyanine system, and a pyrylium system, can be used. As a 
resin binder, a polycarbonate, polyarylate, polyethylene, polypropylene, polyester, polyvinyl acetate, 
a polyvinyl butyral, an acrylic, methacrylic one, a vinyl chloride, vinyl acetate, these copolymers, 
etc. can be used, as the charge transportation matter — a carbazole system, a triazole system, an 
OKISA diazole system, an imidazole system, a pyrazoline system, a hydrazone system, a stilbene 
system, an amine system, and nitro full — me — non, organic materials, such as a system, can be 
used. 

[0037] Image write-in equipment 12 is formed in another object in the display storage 1. With this 
operation gestalt Contact 16 which contacts the bias electrodes 10 and 1 1 of the display storage 1, 
and is connected electrically, The electrical -potential-difference impression section 1 3 which 
impresses bias voltage between the bias electrode 10 of the display storage 1, and 1 1 through this 
contact 16, The optical exposure section 14 which writes in the non-display side side of the display 
storage 1, and irradiates light 17, Based on the inputted image data, the bias voltage which the 
electrical-potential-difference impression section 1 3 impresses between the bias electrode 1 0 of the 
display storage 1 and 11, and the control section 15 which controls the quantity of light of the write- 
in light 17 to which the optical exposure section 14 irradiates the non-display side side of the display 
storage 1 constitute. 

[0038] The optical exposure section 14 is not limited [ combination / of spontaneous light corpuscle 
children, such as laser-beam scan equipment, an LED array, a CRT display, a plasma display, and an 
EL display, modulated light components, such as a liquid crystal shutter, and the light source of 
fluorescence tubing, a xenon lamp, a halogen lamp, a mercury lamp, etc. ] especially that what is 
necessary is just what can irradiate the write-in light 1 7 of the quantity of light of arbitration at the 
display storage 1 . 

[0039] Although the operation gestalt of drawing 1 is the case where the display layers 8A, 8B, and 
8C are made into the structure which consists only of cholesteric liquid crystal, the display layers 
8A, 8B, and 8C can also be made into the PNLC (Polymer NetworkLiquid Crystal) structure which 
contains a mesh-like macromolecule in the continuous phase of cholesteric liquid crystal, and the 
PDLC (Polymer Dispersed Liquid Crystal) structure where cholesteric liquid crystal was distributed 
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in the shape of drop let in the frame of a macromolecule. 

[0040] A switching rate can be raised, while the achoring effectiveness occurs in the interface of 
cholesteric liquid crystal and a macromolecule and being able to make stability the maintenance 
condition of the planar organization in a non-electrical potential difference, or a focal conic 
organization by making the display layers 8A, 8B, and 8C into PNLC structure or PDLC structure. 
Furthermore, by fluctuation of a screw axis, an angle of visibility can improve and a solid display 
texture can be obtained. 

[0041] The equal circuit of the display storage 1 of this invention shown and mentioned above to 
drawing 3 at drawing 1 is shown. 

[0042] With the operation gestalt which CE and RE(s) are the equivalence electrostatic capacity and 
the equivalent resistance values of a component other than a display layer and a photoconduction 
layer among drawing, and was shown in drawing 1 The serial sum of the electrostatic capacity and 
the resistance of the separation substrates 4 and 5, the light absorption layer 6, and the bias 
electrodes 10 and 1 1 is shown. VE When bias voltage V is impressed between the bias electrode 10 
of the display storage 1, and 1 1 from external image write-in equipment 12, the voltage drop 
generated with components other than these display layer and a photoconduction layer is shown. 
Usually, the equivalent resistance RE of components other than a display layer and a 
photoconduction layer is fully large, and it can be considered that it is an insulator. 
[0043] CA, CB, CC, and RA, RB and RC show the electrostatic capacity and the resistance of the 
display layers 8A, 8B, and 8C among drawing, respectively, and VA, VB, and VC show the 
electrical potential difference of the display layers 8A, 8B, and 8C which is alike, respectively and is 
actually impressed, when an electrical potential difference V is impressed from image write-in 
equipment 12 between the bias electrode 10 of the display storage 1, and 11. Usually, the resistance 
RA, RB, and RC of the display layers 8A, 8B, and 8C is fully large, and since liquid crystal has a 
dielectric constant anisotropy, electrostatic capacity CA, CB, and CC changes depending on the 
orientation condition of liquid crystal. 

[0044] Here, CD is the equivalence electrostatic capacity of the whole display layer, the serial sum 
of the electrostatic capacity of the display layers 8A, 8B, and 8C is shown, and VD shows the 
electrical potential difference actually impressed to the whole display layer, when an electrical 
potential difference V is impressed between the bias electrode 10 of the display storage 1, and 11 
from external image write-in equipment 12. 

[0045] CO and RO show the electrostatic capacity and the resistance of the photoconduction layer 7 
among drawing, and VO shows the voltage drop generated in the photoconduction layer 7, when an 
electrical potential difference V is impressed between the bias electrode 10 of the display storage 1, 
and 1 1 from external image write-in equipment 12. 

[0046] The resistance RO of the photoconduction layer 7 changes from the optical exposure section 
14 of image write-in equipment 12 according to the quantity of light of the write-in light 17 
irradiated by the display storage 1. When the quantity of light of the write-in light 17 is small, the 
resistance RO of the photoconduction layer 7 is fully large, and the electrical potential difference VD 
of the resistance actually impressed to the whole display layer is as follows with the electrostatic- 
capacity partial pressure of CE, CD, and CO. 
[0047] 

VD=(C/CD) V....(l) 

It is here. C=CE-CD-CO/(CE-CD+CE-CO+CD-CO) - (2) 
It comes out. 

[0048] On the other hand, if the quantity of light of the write-in light 17 increases, the resistance RO 
of the photoconduction layer 7 will decrease according to the internal photoelectric effect, and the 
electrical potential difference VD actually impressed to the whole display layer will increase. 
[0049] That is, in the display storage 1 and the image write-in equipment 12 of this invention, when 
an electrical potential difference V is impressed between the bias electrode 10 of the display storage 
1, and 1 1 from image write-in equipment 12 by controlling the quantity of light of the write-in light 
17 irradiated by the display storage 1 from the optical exposure section 14 of image write-in 
equipment 12, the electrical potential difference VD actually impressed to the whole display layer 
can be controlled. 
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[0050] On the other hand, when an electrical potential difference VD is impressed to the whole 
display layer, the electrical potential differences VA, VB, and VC actually impressed to each display 
layers 8A, 8B, and 8C are as follows. 
[0051] VA=(CD/CA) VD .... (3) 
VB=(CD/CB) VD .... (4) 
VO(CD/CC) VD .... (5) 

Here, it is CD=CA-CB-CC/(CA-CB+CA-CC+CB-CC). - It is (6). 

[0052] Thus, to the display storage 1 of this invention, impress bias voltage V from external image 
write-in equipment 12, and the write-in light 17 of the quantity of light of arbitration is irradiated. 
When the electrical potential difference VD of arbitration is impressed to the whole display layer, the 
electrical potential difference by the respectively above electrostatic-capacity partial pressures is 
impressed to each display layers 8A, 8B, and 8C, and the orientation condition of the cholesteric 
liquid crystal of each display layers 8A, 8B, and 8C changes according to the electrical potential 
difference, respectively. 

[0053] Therefore, it sets to the display storage 1 of this invention. By controlling two, the partition 
ratio to each display layers 8A, 8B, and 8C of the electrical potential difference VD impressed to the 
whole display layer, and the electro-optics response of each display layers 8A, 8B, and 8C to the 
electrical potential difference actually impressed The electro-optics response of each display layers 
8 A, 8B, and 8C to the electrical potential difference VD impressed to the whole display layer can be 
carried out to a desired configuration. 

[0054] Specifically the partition ratio to each former display layers 8A, 8B, and 8C By the 
electrostatic-capacity ratio of each display layers 8A, 8B, and 8C, as mentioned above the latter 
electro-optics response of each display layers 8A, 8B, and 8C The dielectric constant anisotropy of 
the cholesteric liquid crystal which constitutes each display layers 8A, 8B, and 8C, a modulus of 
elasticity and a spiral pitch, and when a macromolecule is added further It is controllable by extent of 
the achoring effectiveness in the interface of the macromolecule which receives effect in structure, a 
phase separation process, etc. of a macromolecule, and liquid crystal etc. 

[0055] The electro-optics response of each display layers 8A, 8B, and 8C to the pulse voltage VD 
impressed to the whole display layer of an example of the display storage 1 of this invention at 
drawing 4 is shown. 

[0056] The display storage of this example The threshold electrical potential difference Vpf of each 
planar organization and focal conic organization of three display layers 8A, 8B, and 8C, and the 
largest value Vthl of 10, The threshold electrical potential difference Vfh of each focal conic 
organization and HOMEOTORO pick organization of three display layers 8 A, 8B, and 8C and the 
smallest value Vth2 of 10 It constitutes so that it may have the relation of Vthl<Vth2. The electrical 
potential difference between the Vthl and Vth2 Va, The threshold electrical potential difference Vfh 
of each focal conic organization and HOMEOTORO pick organization of three display layers 8A, 
8B, and 8C and a with a largest values [ of 90 / Vth ] of three or more electrical potential difference 
are set to Vb. 

[0057] And with external image write-in equipment 12, it writes in from the optical exposure section 
1 4, and light 1 7 is irradiated so that the bias voltage constituted by the selection period Ts of an 
alternating current pulse as shown in drawing 5 (A) between the bias electrode 10 of the display 
storage 1 and 1 1 , and the display period Td of a subsequent non-electrical potential difference may 
be impressed and the end of the selection period Ts may be included at least. Or when the 
photoconduction layer 7 of the display storage 1 is a unipolar at least, it writes in from the optical 
exposure section 14, and light 17 is irradiated so that the bias voltage constituted by the selection 
period Ts of a direct-current pulse as shown in this drawing (B) between the bias electrode 10 of the 
display storage 1 and 11, and the display period Td of a subsequent non-electrical potential 
difference may be impressed and the end of the selection period Ts may be included at least. 
[0058] Drawing 6 is the thing to the permeability T of a modulated light component at the time of 
combining a modulated light component and the light source which showed reflection factor change 
of each display layers 8 A, 8B, and 8C as the optical exposure section 14. This drawing (a) the 
permeability T of a modulated light component — writing in ~ the logarithm of light 17 — relation 
with the quantity of light, and this drawing (b) the logarithm of the write-in light 1 7 — the relation 
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between the quantity of light and the pulse voltage VD impressed to the whole display layer, and this 
drawing (c) Receive the pulse voltage VD impressed to the whole display layer in the display storage 
of this example shown and mentioned above to drawing 4 . The reflection factor of each display 
layers 8A, 8B, and 8C is shown, respectively, and this drawing (d) shows reflection factor change of 
each display layers 8A, 8B, and 8C to the permeability T of the modulated light component of the 
optical exposure section 14. 

[0059] Drawing 7 so that the pulse voltage VD impressed to the whole display layer may be set to 
Va of drawin g 4 , and Vb, respectively It is what showed the orientation condition of three display 
layers 8A, 8B, and 8C at the time of selecting the permeability T of a modulated light component for 
the bias voltage Vs of the selection period Ts with the quantity of light of VI and the write-in light 
17, i.e., the above-mentioned example, to Ta and Tb. The selective reflection condition according 
[ "p" ] to a planar organization and "f 1 express the transparency condition by the focal conic 
organization, respectively, and it is shown in order of the display layers 8A, 8B, and 8C. 
[0060] From now on, according to an above-mentioned display storage and an above-mentioned 
image write-in approach, two kinds of orientation conditions of condition ** of a focal conic 
organization will be acquired [ all (1)3 layers ] for the condition of a planar organization, and all (2) 
3 layers so that clearly. 

[0061] Follow, for example, when display layer 8A constitutes so that the colored light of Green and 
display layer 8C may carry out [ blue colored light and display layer 8B ] selective reflection of the 
colored light of red As shown in drawing 8 ("T" in this drawing shows that a corresponding layer is 
in the transparency condition by the focal conic organization), with (1) Vs=Vl and the write-in 
signal of T=Tb With the condition that (W) is displayed, White (2) Vs=Vl, and the write-in signal of 
T=Ta, two display conditions of condition ** that black (Bk) is displayed can be taken now, and 
black and two colors of White can be displayed within 1 pixel. 

[0062] Furthermore, the monochrome display of a multiple value can be performed by performing 
area gradation, such as a dither method and an error diffusion method. 

[0063] In addition, the built-up sequence of the display layer which carries out selective reflection of 
the colored light of blue, Green, and red, respectively can be constituted not only in the above- 
mentioned example but in arbitration. 

[0064] The electro-optics response of each display layers 8A, 8B, and 8C to the pulse voltage VD 
impressed to the whole display layer of other examples of the display storage 1 of this invention at 
drawing 9 is shown. 

[0065] The transition region between the conditions of the planar organization and focal conic 
organization of three display layers 8 A, 8B, and 8C and the transition region between the conditions 
of a focal conic organization and a HOMEOTORO pick organization constitute the display storage 
of this example so that it may not exist on the same electrical potential difference. A display layer 
with the largest threshold electrical potential difference of the three display layers 8A, 8B, and 8C H 
layers, When a middle display layer is made into M layers and the smallest display layer is made into 
an L layer, electrical potential differences Va, Vb, Vc, Vd, Ve, Vf, and Vg Va : Vpf of Vpf of an L 
layer, 90 or less electrical potential difference, and Vb:L layer, 10 and Vpf of M layers, the electrical 
potential difference between 90, The electrical potential difference between Vpf of a Vc:M layer, 10 
and Vpf of H layers, the electrical potential difference between 90, Vpf of a Vd:H layer, 10, and Vfh 
of an L layer and 10, Ve: Consider as Vfh of an L layer, 90 and Vfh of M layers, the electrical 
potential difference between 10, Vfh of a Vf:M layer, 90 and Vfh of H layers, the electrical potential 
difference between 10, Vfh of a Vg:H layer, and 90 or more electrical potential differences. 
[0066] as [ show / external write-in equipment 12 / and / to drawing 10 (A) / between the bias 
electrode 10 of the display storage 1, and 1 1 ] — at least with the refresh period Tr of an alternating 
current pulse, and the selection period Ts, respectively It is constituted by the display period Td of a 
subsequent non-electrical potential difference. The electrical potential differences Vr and Vs in the 
refresh period Tr and the selection period Ts The bias voltage which has the relation of Vr>Vs is 
impressed, and the 2nd write-in light is irradiated from the optical exposure section 14, respectively 
so that the end of the refresh period Tr may be included at least, and the end of the selection period 
Ts may be included for the 1st write-in light at least from the optical exposure section 14. 
[0067] or when the photoconduction layer 7 of the display storage 1 is a unipolar at least The refresh 
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period Tr and the selection period Ts of a direct-current pulse as shown in drawing 10 (B) between 
the bias electrode 10 of the display storage 1, and 1 1, It is constituted by the display period Td of a 
subsequent non-electrical potential difference. The electrical potential differences Vr and Vs in the 
refresh period Tr and the selection period Ts The bias voltage which has the relation of Vr> Vs is 
impressed, and the 2nd write-in light is irradiated from the optical exposure section 14, respectively 
so that the end of the refresh period Tr may be included at least, and the end of the selection period 
Ts may be included for the 1st write-in light at least from the optical exposure section 14. 
[0068] Drawing 1 1 is what showed reflection factor change of the H layers, M layers, and L layer to 
the permeability Trt of the modulated light component in the refresh period Tr at the time of 
combining a modulated light component and the light source as the optical exposure section 14. this 
drawing (a) — the permeability Trt of a modulated light component, and the logarithm of the 1st 
write-in light — relation with the quantity of light, and this drawing (b) the logarithm of the 1st write- 
in light ~ the relation between the quantity of light and the pulse voltage VD impressed to the whole 
display layer, and this drawing (c) Receive the pulse voltage VD impressed to the whole display 
layer in the display storage of this example shown and mentioned above to drawing 9 . The reflection 
factor of H layers, M layers, and an L layer is shown, respectively, and this drawing (d) shows 
reflection factor change of the H layers, M layers, and L layer to the permeability Trt of the 
modulated light component of the optical exposure section 14. 

[0069] Furthermore, drawing 12 is what showed reflection factor change of the H layers, M layers, 
and L layer to the permeability Tst of the modulated light component in the selection period Ts at the 
time of combining a modulated light component and the light source as the optical exposure section 
14. this drawing (a) — the permeability Tst of a modulated light component, and the logarithm of the 
2nd write-in light — relation with the quantity of light, and this drawing (b) the logarithm of the 2nd 
write-in light ~ the relation between the quantity of light and the pulse voltage VD impressed to the 
whole display layer, and this drawing (c) Receive the pulse voltage VD impressed to the whole 
display layer in the display storage of this example shown and mentioned above to drawing 9 . The 
reflection factor of H layers, M layers, and an L layer is shown, respectively, and this drawing (d) 
shows reflection factor change of the H layers, M layers, and L layer to the permeability Tst of the 
modulated light component of the optical exposure section 14. 

[0070] Drawing 1 3 so that the pulse voltage VD impressed to the whole display layer may be set to 
Ve, Vf, and Vg of drawing 9 in the refresh period Tr, respectively Select the permeability Trt of a 
modulated light component to Te, Tf, and Tg, and bias voltage Vr is set with the quantity of light of 
the VI and 1st write-in light, i.e., the above-mentioned example, at the selection period Ts. So that 
the pulse voltage VD impressed to the whole display layer may be set to Va, Vb, and Vc of drawin g 
9 , respectively It is the thing in each combination at the time of selecting the permeability Tst of a 
modulated light component for bias voltage Vs with the quantity of light of the V2 and 2nd write-in 
light, i.e., the above-mentioned example, to Ta, Tb, and Tc which showed the orientation condition 
of H layers, M layers, and an L layer. The selective reflection condition according [ "p" ] to a planar 
organization and "f express the transparency condition by the focal conic organization, respectively, 
and it is shown in order of an L layer, M layers, and H layers. 

[0071] From now on, according to an above-mentioned display storage and an above-mentioned 
image write-in approach, so that clearly (1) The condition of a focal conic organization and (3) H 
layer in a planar organization [ H layers, M layers, and all three layers of an L layer ] [ the condition 
of a planar organization, (2) H layer, M layers, and all three layers of an L layer ] The condition of a 
focal conic organization and (4) M layer in a planar organization [ M layers and an L layer ] The 
condition of a focal conic organization and (5) L layers in a planar organization [ H layers and an L 
layer ] H layers and M layer — the condition of a focal conic organization, and (6) H layer and M 
layer - in a planar organization, the condition, (7) M layers, and the L layer of a focal conic 
organization are obtained for an L layer, and seven kinds of orientation conditions of condition ** of 
a focal conic organization are acquired for H layers in a planar organization. 

[0072] Therefore, for example, H layers which carry out selective reflection of the blue colored light 
for display layer 8A, When M layers and display layer 8C which carry out selective reflection of the 
colored light of Green for display layer 8B are constituted so that it may become the L layer which 
carries out selective reflection about the colored light of red As shown in drawing 14 ("T" in this 
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drawing shows that a corresponding layer is in the transparency condition by the focal conic 
organization), with (1) Vr=Vl, Tr=Tg, Vs=V2, and the write-in signal of Ts=Ta With the condition 
that White (W) is displayed, (2), for example, Vr=V, Tr=Te, Vs=V2, and the write-in signal of 
Ts=Tc [1 ] With the condition that black (Bk) is displayed, (3) Vr=Vl, Tr=Tg, Vs=V2, and the 
write-in signal of Ts=Tc With the condition that blue (B) is displayed, (4) Vr=Vl, Tr=Tf, Vs=V2, 
and the write-in signal of Ts=Tb With the condition that (G) is displayed, Green (5) Vr=Vl, Tr=Te, 
Vs=V2, and the write-in signal of Ts=Ta With the condition that red (R) is displayed, (6) Vr=Vl, 
Tr=Tg, Vs=V2, and the write-in signal of Ts=Tb Seven display conditions of condition ** that 
yellow (Y) is displayed can be taken now with the condition that cyanogen (C) is displayed, (7) 
Vr=Vl, Tr=Tf, Vs=V2, and the write-in signal of Ts=Ta. Within 1 pixel A total of seven colors of 
five colors of White, black, blue, Green, and red and two colors of cyanogen and yellow can be 
displayed. 

[0073] Furthermore, a full color display can be performed by performing area gradation, such as a 
dither method and an error diffusion method, using five colors of White, black, blue, Green, and red 
at least. 

[0074] The above-mentioned example makes M layers the display layer which carries out selective 
reflection of the colored light of Green, and as two colors in cyanogen, a Magenta, and 3 colors of 
yellow, although it is the case where cyanogen and yellow are displayed In making into M layers the 
display layer which carries out selective reflection of the blue colored light In making into M layers 
the display layer which can display cyanogen and a Magenta and carries out selective reflection of 
the colored light of red as two colors in cyanogen, a Magenta, and 3 colors of yellow A Magenta and 
yellow can be displayed as two colors in cyanogen, a Magenta, and 3 colors of yellow. 
[0075] In addition, the built-up sequence of the display layer which carries out selective reflection of 
the colored light of blue, Green, and red, respectively, or the size of a threshold electrical potential 
difference can be constituted not only in the above-mentioned example but in arbitration. 
[0076] Although three display layers 8A, 8B, and 8C are the cases where selective reflection of the 
circular polarization of light component of one of the revolution directions which is in agreement in 
the direction of spiral torsion of each cholesteric liquid crystal is carried out, the operation gestalt 
shown in drawing 1 Like other operation gestalten of the display storage 1 of this invention shown in 
drawing 2 , while carrying out selective reflection of the same colored light mutually, respectively, 
the display layers 8A, 8B, and 8C Display layer 8A (R) which the direction of spiral torsion as shows 
the same electro-optics response to the electrical potential difference impressed to the whole display 
layer becomes from rightward cholesteric liquid crystal, 8B (R), and 8C (R), You may form by 
display layer 8A (L) which the direction of spiral torsion becomes from leftward cholesteric liquid 
crystal, 8B (L), and 8C (L). In this case, a monochrome display with a more high reflection factor or 
color display can be performed using the approach of writing in mentioned above. 
[0077] In addition, the built-up sequence of each display layer 8 A (R), 8B (R), 8C (R), 8 A (L), 8B 
(L), and 8C (L) can be constituted not only in the example of drawing 2 but in arbitration. 
[0078] (Example 1) In the example 1, the display storage of the monochrome display of the PNLC 
structure which used the inorganic material for the photoconduction layer was produced, and the 
write-in property was measured. 

[0079] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 15.5wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)15.5wt% nematic liquid crystal BL012 (Merck 
Co. make) 69.0wt% which has a forward dielectric constant anisotropy as the cholesteric liquid 
crystal of the display layer which carries out selective reflection of the colored light of red, and a 
mixed solution of a giant-molecule precursor — the thiol system UV polymerization giant-molecule 
precursor NOA65 (made in Norland) — 15wt(s)% — it added. 

[0080] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 20.0wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)20.0wt% nematic liquid crystal BL012 (Merck 
Co. make) 60.0wt% which has a forward dielectric constant anisotropy as the cholesteric liquid 
crystal of the display layer which carries out selective reflection of the colored light of Green, and a 
mixed solution of a giant-molecule precursor — the thiol system UV polymerization giant-molecule 
precursor NOA65 (made in Norland) - 1 5wt(s)% it added. 

[0081] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 22.7wt% and 
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dextro-rotatory chiral agent CE2 (Merck Co. make)22.7wt% nematic liquid crystal BL012 (Merck 
Co. make) 54.6wt% which has a forward dielectric constant anisotropy as the cholesteric liquid 
crystal of the display layer which carries out selective reflection of the blue colored light, and a 
mixed solution of a giant-molecule precursor — the thiol system UV polymerization giant-molecule 
precursor NOA65 (made in Norland) ~ 15wt(s)% — it added. 

[0082] On the 7059 glass substrates (Corning, Inc. make) of 0.7mm thickness of the 1 inch angle by 
which spatter vacuum evaporationo was carried out, as a photoconduction layer, the ITO transparent 
electrode used the plasma-CVD method, and formed the hydrogenation amorphous silicon film of 5- 
micrometer thickness. 

[0083] Furthermore, spin coat spreading of black resin BKR-105 (Nippon Kayaku Co., Ltd. make) 
was carried out, and it was made to dry for 2 minutes at 100 degrees C as a light absorption layer on 
this. 

[0084] the obtained light absorption layer top — the spherical spacer of the diameter of 5 micrometer 

— micro - the mixed solution of the above-mentioned red which carried out wet spraying of pearl 
SP-205 (the Sekisui fine chemical company make), and was heated at 60 degrees C — being dropped 

— one side — the spherical spacer of the diameter of 5 micrometer — micro — the PET film lumiler 
(Toray Industries, Inc. make) of 4.5-micrometer thickness which carried out wet spraying of pearl 
SP-205 (the Sekisui fine chemical company make) was stuck so that the non-diffusional aspect of a 
spacer might contact. 

[0085] furthermore, the mixed solution of above-mentioned Green heated at 60 degrees C on this — 
being dropped — one side — the spherical spacer of the diameter of 5 micrometer — micro — the PET 
film lumiler (Toray Industries, Inc. make) of 4.5-micrometer thickness which carried out wet 
spraying of pearl SP-205 (the Sekisui fine chemical company make) was stuck so that the non- 
diffusional aspect of a spacer might contact. Furthermore, the above-mentioned blue mixed solution 
heated at 60 degrees C was dropped on this, and the 7059 glass substrates (Corning, Inc. make) of 
0.7mm thickness of a 1 inch angle with which the spatter vacuum evaporationo of the ITO 
transparent electrode was carried out were stuck so that an ITO transparent electrode side might 
touch liquid crystal. 

[0086] After applying a pressure with the smoothing equipment using pneumatic pressure, on the 60- 
degree C hot plate, UV light of 50 mW/cm2 (365nm) was irradiated for 60 seconds from the outdoor 
daylight plane-of-incidence side, and the display storage of a monochrome display with which the 
laminating of the blue display layer of PNLC structure, the Green display layer, and the red display 
layer was carried out, respectively was obtained from the outdoor daylight incidence side. 
[0087] (Example 2) In the example 2, the display storage of the color display of the PNLC structure 
which used for the photoconduction layer the organic material by which macromolecule distribution 
was carried out was produced. 

[0088] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 15.7wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)15.7wt% nematic liquid crystal ZLI4520 (Merck 
Co. make) 68.6wt% which has a forward dielectric constant anisotropy as cholesteric liquid crystal 
of the display layer which carries out selective reflection of the colored light of red — the thiol 
system UV polymerization macromolecule precursor NOA65 (made in Norland) — 1 5wt(s)% — it 
added. 

[0089] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 13.9wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)13.9wt% nematic liquid crystal El 86 (Merck Co. 
make) 72.2wt% which has a forward dielectric constant anisotropy as cholesteric liquid crystal of the 
display layer which carries out selective reflection of the colored light of Green — the thiol system 
UV polymerization macromolecule precursor NOA65 (made in Norland) — 15wt(s)% — it added. 
[0090] the solution which mixed dextro-rotatory chiral agent CB15 (Merck Co. make) 17.5wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)17.5wt% nematic liquid crystal ZLI4389 (Merck 
Co. make) 64.9wt% which has a forward dielectric constant anisotropy as cholesteric liquid crystal 
of the display layer which carries out selective reflection of the blue colored light — the thiol system 
UV polymerization macromolecule precursor NOA65 (made in Norland) — 15wt(s)% — it added. 
[0091] The ITO transparent electrode carried out DIP coat spreading of the solution which 
distributed chloro gallium phthalocyanine 2.1wt% to xylene 64.4wt% n-butyl acetate 31.7wt% vinyl 
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chloride / vinyl acetate copolymer-resin 1 .8wt% as a charge generating layer at 0.25-micrometer 
thickness on the PET film high beam (Toray Industries, Inc. make) of 125-micrometer thickness of 
the 1 inch angle by which spatter vacuum evaporationo was carried out. 

[0092] Furthermore, they are 3 and 3'-dimethyl as a charge transportation layer on this. - N, N, N f , 
and N'-tetrakis (4-methylphenyl) - 1, the l'-biphenyl -4, 4 ? -diamine 7.2wt%, Pori (4 and 4'- 
cyclohexylidene diphenylene carbonate) 10.8wt%, after diluting with monochlorobenzene the 
solution which mixed monochlorobenzene 82wt% twice, spin coat spreading of it was carried out at 
3-micrometer thickness. 

[0093] Furthermore, spin coat spreading of black resin BKR-105 (Nippon Kayaku Co., Ltd. make) 
was carried out, and it was made to dry for 2 minutes at 100 degrees C as a light absorption layer on 
this. 

[0094] Carry out wet spraying of spacer HAYABIZU L-21S (Hayakawa Rubber Co., Ltd. make), 
and the mixed solution of the above-mentioned red heated at 70 degrees C is dropped, on the 
obtained light absorption layer, the diameter of 5 micrometer with adhesives is spherical — the 
diameter of 5 micrometer with adhesives is spherical on one side — the PET film lumiler (Toray 
Industries, Inc. make) of 4.5-micrometer thickness which carried out wet spraying of spacer 
HAYABIZU L-21S (Hayakawa Rubber Co., Ltd. make) was stuck so that the non-diffusional aspect 
of a spacer might contact. 

[0095] furthermore, the mixed solution of above-mentioned Green heated at 70 degrees C is dropped 
on this, and the diameter of 5 micrometer with adhesives is spherical on one side — the PET film 
lumiler (Toray Industries, Inc. make) of 4.5-micrometer thickness which carried out wet spraying of 
spacer HAYABIZU L-21S (Hayakawa Rubber Co., Ltd. make) was stuck so that the non-diffusional 
aspect of a spacer might contact. Furthermore, the above-mentioned blue mixed solution heated at 70 
degrees C was dropped on this, and the PET film high beam (Toray Industries, Inc. make) of 125- 
micrometer thickness of the 1 inch angle by which the spatter vacuum evaporationo of the ITO 
transparent electrode was carried out was stuck so that an ITO transparent electrode side might touch 
liquid crystal. 

[0096] After applying heat and a pressure with a laminator, on the 70-degree C hot plate, UV light of 
50 mW/cm2 (365nm) was irradiated for 60 seconds from the outdoor daylight plane-of-incidence 
side, and the display storage of color display with which the laminating of the blue display layer of 
PNLC structure, the Green display layer, and the red display layer was carried out, respectively was 
obtained from the outdoor daylight incidence side. 

[0097] (Example of a comparison) In the example of a comparison, the display storage of the 
monochrome display of external electrode writing using the same display layer as an example 1 was 
produced, and the write-in property was measured. 

[0098] On the PET film lumiler (Toray Industries, Inc. make) of 75-micrometer thickness of the 1 
inch angle colored black Carry out wet spraying of spacer HAYABIZU L-21S (Hayakawa Rubber 
Co., Ltd. make), and the mixed solution of the same red as the example 1 heated at 60 degrees C is 
dropped, the diameter of 5 micrometer with adhesives is spherical - the diameter of 5 micrometer 
with adhesives is spherical on one side — the PET film lumiler (Toray Industries, Inc. make) of 4.5- 
micrometer thickness which carried out wet spraying of spacer HAYABIZU L-21S (Hayakawa 
Rubber Co., Ltd. make) was stuck so that the non-diffusional aspect of a spacer might contact. 
[0099] furthermore, the mixed solution of the same Green as the example 1 heated at 60 degrees C is 
dropped on this, and the diameter of 5 micrometer with adhesives is spherical on one side — the PET 
film lumiler (Toray Industries, Inc. make) of 4.5-micrometer thickness which carried out wet 
spraying of spacer HAYABIZU L-21 S (Hayakawa Rubber Co., Ltd. make) was stuck so that the 
non-diffusional aspect of a spacer might contact. Furthermore, on this, the same blue mixed solution 
as the example 1 heated at 60 degrees C was dropped, and the PET film lumiler (Toray Industries, 
Inc. make) of 75-micrometer thickness of a 1 inch angle was stuck. 

[0100] After applying heat and a pressure with a laminator, on the 60-degree C hot plate, UV light of 
50 mW/cm2 (365nm) was irradiated for 60 seconds from the outdoor daylight plane-of-incidence 
side, and the display storage of a monochrome display with which the laminating of the blue display 
layer of PNLC structure, the Green display layer, and the red display layer was carried out, 
respectively was obtained from the outdoor daylight incidence side. 
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[0101] (Write-in property of an example 1 and the example of a comparison) The aluminum 
electrode of a pair by which the bias electrode of the display storage of an example 1 was connected 
to a pulse generator and high voltage power supply equipment was made to contact, the bias voltage 
which consists of 50Hz, an alternating current selection period for 250ms, and a display period of a 
non-electrical potential difference was impressed, the mask was stuck to the substrate by the side of 
a non-display side, a write-in light by the halogen lamp was irradiated, and the foreground color was 
observed. The black display was obtained [ the bias voltage of a selection period / in / 5mW // 2 ] for 
the quantity of light of 620V and a write-in light by the exposure section of a write-in light cm at the 
non-irradiating section of the White display and a write-in light. 

[0102] The display storage of the example of a comparison was pinched to the aluminum inter- 
electrode of the pair connected to a pulse generator and high voltage power supply equipment, the 
write-in signal which consists of 50Hz, an alternating current selection period for 250ms, and a 
display period of a non-electrical potential difference was impressed, it took out from inter-electrode, 
and the foreground color was observed. In order to perform the White display, the example about 5 
times the write-in electrical potential difference of 3.3kV of one was required. 
[0103] In order to observe the effect by the contaminant, it wrote in in the condition of intervening 
between the substrate by the side of a non-display side, and a mask in the display storage of an 
example 1 , and having made the spacer of the diameter of 30 micrometer intervening between a 
vertical substrate and an aluminum electrode with the display storage of the example of a 
comparison, respectively. With the display storage of an example 1 , the black display was obtained 
by the exposure section of a write-in light on the same conditions as the above at the non-irradiating 
section of the White display and a write-in light. However, on the conditions same in the display 
storage of the example of a comparison as the above, a display did not change from the condition 
before writing. 
[0104] 

[Effect of the Invention] As mentioned above, while being able to reduce an electrical potential 
difference required for the writing of an image in the display storage which has the memory nature in 
a non-power source, and can rewrite an image by the external device in a short time and which can 
be displayed full color, and that image write-in approach and image write-in equipment according to 
this invention, degradation of the display property by adhesion of a contaminant etc. can be 
prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing 1 operation gestalt of the display storage of this invention, and 
image write-in equipment. 

[Drawing 2] It is drawing showing other operation gestalten of the display storage of this invention. 
[Drawing 3] It is drawing showing the equal circuit of the display storage of this invention. 
[Drawing 4] It is drawing showing the electro-optics response of an example of the display storage 
of this invention. 

[Drawing 5] It is drawing showing the write-in signal in 1 operation gestalt of the image write-in 
approach of this invention. 

[Drawing 6] It is drawing showing reflection factor change of each display layer to the permeability 
of the modulated light component which constitutes the optical exposure section in 1 operation 
gestalt of the image write-in approach of this invention. 

[Drawing 7] It is drawing showing the orientation condition of each display layer of a display storage 
which shows the electro-optics response of drawing 4 in the case of being based on the approach of 
drawing 5 and drawing 6 . 

[Drawing 8] It is drawing showing the display condition of a display storage which shows the 
electro-optics response of drawing 4 in the case of being based on the approach of drawing 5 and 
drawing 6 . 

[Drawing 9] It is drawing showing the electro-optics response of other examples of the display 
storage of this invention. 

[Drawing 10] It is drawing showing the write-in signal in other operation gestalten of the image 
write-in approach of this invention. 

[Drawing 1 1 ] It is drawing showing reflection factor change of each display layer to the permeability 
of the modulated light component which constitutes the optical exposure section in the refresh period 
of other operation gestalten of the image write-in approach of this invention. 

[Drawing 12] It is drawing showing reflection factor change of each display layer to the permeability 
of the modulated light component which constitutes the optical exposure section in the selection 
period of other operation gestalten of the image write-in approach of this invention. 
[Drawing 13] It is drawing showing the orientation condition of each display layer of a display 
storage which shows the electro-optics response of drawing 9 in the case of being based on the 
approach of drawing 10 - drawing 12 . 

[Drawin g 14 ] It is drawing showing the display condition of a display storage which shows the 
electro-optics response of drawing 9 in the case of being based on the approach of drawing 10 - 
drawing 12 . 

[Drawing 15] It is drawing showing orientation change of the cholesteric liquid crystal which has a 
forward dielectric constant anisotropy. 

[Drawing 16] It is drawing showing the example of the electro-optics response to the pulse signal of 
cholesteric liquid crystal which has a forward dielectric constant anisotropy. 

[Drawing 17] It is drawing showing 1 operation gestalt of the display storage of invention of point 
** 

[Description of Notations] 
1 — Display storage 
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2 3 — Substrate 

4 5 — Separation substrate 

6 — Light absorption layer 

7 — Photoconduction layer 
8A, 8B, 8C -- Display layer 
9A, 9B, 9C - Spacer 

10 11— Bias electrode 

12 — Image write-in equipment 

1 3 — Electrical -potential-difference impression section 

14 — Optical exposure section 

1 5 — Control section 

1 6 — Contact 
17- Write-in light 
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-t lt, Jiey*-^- k a? y r y i^— K ^ U = 
^i-v, *^Dfi/y, Tjfy^^/K #l)f^7 
•fex— K ii?!) t=^7"f 7-/K 7-^yA\ .***y 



fi)7-/-;v*. ^-drf-v^r-/-^, <<%?-/ 

-A^ f7V!J^, tK7/Vf, *^vw<:^ 

[00 3 7] !H£*# ii^^S 1 2 (4, 3t^fEltg£# 1 
<h(4!3iJ{fctCffMU rcDHJg^tlT'14, *^15tS^l 
O^r^lll 0, 1 1 £»ttLT«*«JfcSaft£*t 
S&ftfe-f- 16i, roSHtt^ 1 6 fc#LTSt*IBl*iitt 

*3&i»tel 7«rRW1-53telS*rtl51 4 t, A^J^^B 
^x-^l-S^^-C, «J£f=PflnSB 1 3 riS*^1Elt&# 1 
0VWT.x«lIl 0, 1 1 W(-TOPl" ; 5^ <; -i'7' ;:z -®ffi 
t . 1 4 *s*^E1t«E#: 1 ©#*SE«fcllMt 

i-5##ii*3tl 7©)t*S:«l»i-5*J»Sl51 5ttCj; 

[0 0 3 8] 7t.BS,*tSB 1 4 (4, 

1 7 Sr**1Elt«Eft: 1 \zmttX°$ 5 t>OT?$>tbtfi < . 
20 U— !f— If— A^df-V^g, LED7M, CRT7 

[0 0 3 9] @iro»II4 i*!8A, 8B, 8 

f*!8A, 8B, 8Cf4, 3^7^^i9i 
H B B cDjg^tBf iClfllttroK^Sr^trPNLC (Pol 
30 ymer NetworkLiquid Crysta 
1) flfifi^, i9^fOfMI^^7^-7^^K 
DS'Aj' W^SJ^fcPDLC (Polymer 

Dispersed Liquid Crysta 
1) *5iti-Sr irfc-CtSo 

[0040] **18A, 8B, 8C5rPNLCiiS-^ 
PDLCSigtt^rtiact, 3^7!)-^)SI 

<D7°u— r- ffi^fc{47*-^^="=-y^ffii^«>^ 

[0 0 4 1] H3I:, 01K*U±J6U, roSSW 
[0 0 4 2] Hf, C E *3j:r/REf4*^t^«®^ 

4 t>V<^ T^ffiH 1 0, 11©, f^m^**54tf}£ttit: 
©g^iJfpSr^L. V E »4, ^-SBOB^Stii^gl 2 
so ^f,«^SS1gti«f*:i©^^T^«fiil 0, lim^<4 
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10 0 4 3] 11^ C A , C B , C C *3iI>'R A . RB> r C 

ti, ^ti-m^Jf 8 a, 8B, 8 C(Dl$m&-&te£rf 
}&nffi£*U v A> v B , v c fi, S^lstSIKfr i ©/< 

EEV#BHj|l£;h,fc»*K:» $*18A, 8B, 8 CO-?: 
A, 8B, 8C©ij5tfRA, Rb- Rctt+#K*£ 

<, #***c A , c B , c c li, «fijoSf!**H 

[0 0 4 4] C D f±, *^J§±#tf>^«#S3g 

if, S*i8A, 8B, 8 CCO#*2£fitOli:?lJfn&^* 
V D = (C/C D ) V-- • (1) 

c = c E - c D - c 0 / (c E - C D +C E 

[0 04 8] #£iA^# 1 7 ©3fc*#«MJQl-5 

fc, ^95*m86m(cJ;oT*#*e7cDffifeT;ffiRo^« 

[0 0 4 9] rro»W©**1SttEMEf*:i*3J: 
1 2 <D3tJB*ttP 1 4 a»e>**1E«jK# 1 fcJ»tt 

&&mmi 2*»e>*^se**i^i^M7'^««ii o. 

1 ilH»cflMEvisgJ*p$ti/t:4i^f;i, 30 

[0050] m^m^mzwzvQfrBMu £ ntz 

#$/Ti8A, 8B, 8 C(c^|^(cfP*D$ix-5« 
BEV A , V B , V c t4, UT<D£5lct£Z 0 
[0 0 5 1] V A = (C D /C A ) V D • ■ (3) 
V B = (C D /C B ) V D •••• (4) 
V C = (Cd/C C ) V D - •• (5) 

c D =c A • c B • c c / (c A • c B +c A • c c +c B • 

C C ) •• (6) T*fc5c "o 

[0052] ro?swo*SE«K*ic 

*tLT, 2^t)^WT^.ffiJE 
VSrBMmU ffiK©#*0>»*i&*#l 7Srfi8*tLT, 

8 A, 8B, 8CfdttU ^tl^'i%±f5,(OX 5 &B£®§4 

#i/Ti8A, 8B, 8Cffl3W7f^SS« 

[0 0 5 3] Lfciiof, r©369§©**fcttttM£lK 



ifriro/^T^tno, i i^tcmav^sttp$tt 

[0 0 4 5] Cofcit^Rofis ##«*7<©»* 

^a i 2 a»e>stsMEitii{* i ©'M t*w§ io, n 

[0 0 4 6] ftagSS 7 <Ojg#CffiRol±. 
mm 1 2 ©Jtefig#t» 14H, *^fE«i£ft: 1 

v D «, c B , c d , c 0 w#«^*^-il{-J;or, ^T© 

[0 04 7] 



• C 0 +C D - C 0 ) •• (2) 

18A, 8B, 8C^co#S2iti:, HBRtPP*0*ix5« 
BE(C>[ti"5)#ifc^S 8 A, 8B, 8COl«)tf(£:f t 

n-5*ffiV D (r*ti-5«-**Ji8 A, 8B, 8C©tM 

[0 0 5 4] JWfrWfcltt, M#cO, #i^i8A, 8 
B, 8 C—CD#iaJ£fi, ±IS<D«t 5(C#**S8 A, 8 
B, 8 CCD#m^*it.lcJ;oT, ^#co, #f/Tl8 

A, 8B, 8COt«)tf)6Sll #**I8A, 8 

B, 8 C &f fi?t5 3 U y ^«B a a©^t$I* 

14, ^ttj^silKtSigtV^-, £ lb^;:K5Hf- ; £:?^A^L;fc 
[0 0 5 5] HUld, r<D^B^co**fEte^l O— #1 

8 A, 8 B , 8 C com^Tt^^^^-To 
[0 0 5 6] r<O0y<O*^lEl£l&#fi, 3 OCD^Jf 8 
A, 8B, 8 CCO, Ov^tl^y'^— t— B&t 7* — 
^/W = = .y^=jfl^COU#^fiI*llVp f , 10CD5*><£> 
tWIV^IVthlt, SOCD^JISA, 8B, 8 
Ceo, *:ti?iK<D7*—%/)'=' — -y?1li.1&t*7 t *ha 
lfy^lli©t$^IlflEVf h, 1 OCD? h<OM fc/h 
£vMKV th2ii\ VthKVth 2COM^?rt)0 
<fc 5 t-flt/& L, ^rco V thliVth2 coPiflcomjISr V 
a, 3ocoS*S8A, 8B, 8 C CO, ZitllftUO? * 

tEVf h, 9 0 © ? *>©ftt^# ^IV t h 3 «±© 
*J££Vb ir-TSo 
[0 0 5 7] -t LT, ^ffi^BMti&^SiSl 2ici 
oT, ^^lEtt^ 1 (O^-f T*mM 1 0, 1 lWlc, 
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15 (A) I^f«t9^ Hm^^(0±U^ hMfflT 
sb. toa^*SttEEO**fflnTd ttCto-C«J«S 
jftS/MTJMtflEfcHUiDU bh-t^t hJWIWT 

1 7 5. *>*i^tt* '>ft< 

©*»«» 7 36S*tttt©»*KW:, **1E*«# 1 
>f7^«SlO, llWC, HE (B) fcL*1-J:5** 
tt^/i^Oiri^ hJHffflT s £, Z<D%k<Dmm&.<n$t 

U ^t>iru^ HHIHT s ^if&fr 5 £<a£f> £ 5 

tc, JfeflBltSBl 4 1 7*fig#ti-5 0 
[0 0 5 8] H6tt, 4 £ LT> IMf^i: 

5, #^|8A, 8B, 8 C<DSS**aSfbSr^Lfc fe 
£>T\ 1^0 (a) tt, ■*»-?-<?!>3SjB*Ti:»ta*3fc: 
1 7 <D**Jte* l^m (b) tt, l 

7 0»***t*«»±ft:KB)fllS*b5^^«ffiV D 
fctf>H«, f^H (c) tt\ H4^^LT_hifiLfc, rco 

;^tEV D l:a-t5, ^18A, 8B, 8COS 

fttm&zti^tL^L. mm (d) ^\ xjnittni 4om 

3fc3lf^S«*TlC*ri-£, ^/Ti8A, 8B, 8C 

[0 0 5 9] B7tt, «^S±ft:^BW0Six5^/V^m 
EV D ^\ ; etL-? r tbl2l4<OVa, Vblcfc<5<fc5fc, ir 
^ hJHWT s (Ds<s(TxmJ±V s 1 , ##iA^7t 
1 7 0ftl\ i-ftto^ilB^W-CflWJtSlf^^aSia^T 
£Ta, Tbd^L/cI^(7), 3oOi$l8A, 8 
B, 8 Ctf)ffiftWi£^L/cfc(7>-C\ Tpj tt-^U— f 

-m»tej:sa*iKi*tt«, r f j ft^*— 

8B, 8C<D«iC*L-Cl^£o 

[0 0 6 0] rix^e>K?>^*«t 5fc, -blE<£>*^lE« 
jttfr*5«tt5iB«»#ii*^te^J;ix«, (1) 3/f£T 
^y^t-liaoftl, (2) 31^X^7^--^ 

[0 0 6 1 ] Lf^oT, Wlxff> «/fl8A^//P- 
^JI8 Btf^y — XD^tft. $*18C^I/ 

1") , (D vs=vi, T-T bco##iA^f-§-^J: 

ot *94h (W) 36S***tt54*«B, (2) Vs = 
VI, T = Ta^t^»lff(-J:oT, Zfvy^ ( B 
k) ris^<*jx5#t!© v ^2o<o*^ffiS:Si9 p5± 

[0 0 6 2] Sfeki, x>flf&^»JI4£*ffi*^oaia 



(7) 

[0 0 6 3] 4*5, **tW^-, tf^ 

[0 0 6 4] 0 9C, ^<D3BW^**IB«ttEf*:iOte«> 

frS^g8A, 8B, 8 COa^tJt^JC^Sr^i-o 
[0 0 6 5] r<7)#tf<0^^fEti^ffc{3\ 3ocoS/^l8 
A, 8B, 8 CO, f— IBl&k 

A, 8B, 8C.<7)5*><£>. L#l/MttaJ±^ftt>^#^* 

LliLtit, mjEVa, Vb, Vc, Vd, Ve, 
V f , Vg^ V a : LjfcDV pf, 9 0£XT<DmJ£, 
Vb : Ll^Vpf, 1 O^Ml^Vp f , 9 0b<Df$ 
<DMJ±. V c : MgOV p f , lOtHi^Vpf, 9 
0 b<DK<OWE. Vd : Hl^OVp f , 1 0 b LgcDV 
f h, 10t©ra©tflE, Ve : Li^)Vf h, 90i 
20 M»OVf h, lO^W^tE, Vf :MgC0Vf 
h, 9 0 tHf(7)V f h, 10 i<£>P B l<7>®J±, V g : H 

[0 0 6 6] tLT, 2[^i:o 
T, **E«fflC#l^^T^««l 0, 1 llHfc:, 12 
10 (A) I^ti5ft, / >4<^t, **t J FixX8K> r! 

ft, t©y7l/yi/a»BI!Tr*3j:t;tl/?fffl|IBTs 
TOtEVrSitfVs^ Vr>Vs«^<)0/< 
30 T^SJESrPPiP l> '>4<tt>5 7l/jx^JBBTr 
(Djf&ibD Srgtr<fc 5te* #flBI*8B 1 4*>fc» 1 

^3t£> b hmmr s comfrv z^tst 

[0 0 6 7] fe^v^tt, />4< 4: t**EilttltflciO* 
3MW7*s#«tt^»^^tt, **E««Eflc 1 O^-f T 
7iiio, liMtc, 110 (B) fc:*i-J:5fc, it 

y 7 r itft l/^ UMIBT 

40 ix, tOU y i/y^lfflT r *3±t>*ir i/^ hffl^T s 
TOtffVrtJitfVs^ V r > V s COm&& to^ 

-rT*mj±££P*nu '>4<Hy7i/y^fflraTr 

^Jtk, b fcirl^^ h«^T s (7)^^ »9 Sr^tf <t 

[oo68]Biia, ytmttn 1 4 t LT. wvtx* 

b%W^%K^t>ttz^<D^ y7l/5/V^TOTrlI 
so J:aLJioStt^^kSr*Lfcfc^T% W\M (a) fi. 
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W3te*-?-<0S»*Tr ti:*lot*a**©»ft*i 
i<0Bfl#* RBI (b) fi, »i<B»#i&*#^#»tt* 

El (c) ft, D9(c^LT±^L/c, r<7)#y(0**|B1ft 

HI, Ml&J:tfLS<7)£:#t*£, -tJVPft 

rib (d) 1 4 ©wjtsif^^aa* 

Tr HI, Mjf*Jj:t5LJlG>Rl*MMb* 

[0 0 6 9] £<bfC, 01211 *BHI*<B1 4 £ IT, 
s fct5^SWJfeSH-¥-©JSa*T s t^it"f5> HI, M 

Jifci^LWcosit^fkSr^Lfcfc^T*, mm (a) 

3t*i:^BB«, HHI (b) Ht, l2(Of#^^f 

l*JB (c) fl, H9(C^LTJi5zELfc:, r 

flEV D (C»i-^ x Hi, MlficttfLlOSSt**, -t 
ft-Pit^U l^m (d) 3tflHI*SB 1 4 (Dm^tM^<D 

iSii^Ts ttctt-rz, hi, Mm&£-cfLi8<D%:mm 

[0 0 701 Bl3lt !J ^X/yis^MT^T r (C*5V^ 

tbD9^Ve, Vf, Vg(Cft£J; 5C, ^T^ttBE 

«-CttW3t*^OSifi*T r t SrT e, Tf, T g fc» 

*X5^/V^«JEV D ^S, ^;ft^tL0 9tf)V a, Vb, V 
cM&£<fc5^ /^7xlEVs^V2, H20## 

TstSrTa, Tb, T c tCil^Lfcit^O, ^tl^tl 
©*a*^to*K*5Jt5, HI, M»te«fctf LJi<£>BB[fi]2|£ 
te£*Lfct>CDT\ T p j fi^u— ffijft^isa^ 

#^g> «r*;fc«x*U LJf, Ml^itfHS^JJlI^ 

[0071] ztifrbWbfrteXoic. ±f2^*^te« 
«E**5iU 5 lBlft»ta**jSfeic«tixtf, (l) Hi, M 

(2) Hi, Ma*5ctVLJi^>3«^T*5^^- — 
^y^»tt<0«tB, (3) Hl^T'l/'-t-iffliit, M 
I^Ll^7t^/^^^^ffi^tti, (4) 

(5) Lf^yi/- *-H|fi|ftT, HltM 
I^^^--^/H3^^^m^^ffi, (6) Hit MS 

(7) MliLl^l/-t- «*-e, HI^7 
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[0 0 7 2] Ut**oT, *Si8AS:^- 
«R»1-5LJI4:4SJ: 5K«J*Lfc»£*ifi* 014 

(1) Vr=Vl, Tr=Tg, Vs=V2, Ts=T 
a (DS^oA^f-§-(- ctoT, *!7-fF (W) 

(2) «x.tf, Vr=Vl, Tr-Te, Vs 
io =V 2, T s =T cco^tiA^f-^-^ctoT, -Jyyt 

(Bk) 38S****t6tttt, (3) Vr=Vl, Tr = 
Tg, Vs=V2, T s =T c cD»#5Z^{f fCio 
t, (B) ri***S*L5J|K«, (4) Vr=V 

1, Tr=Tf, Vs=V2, T s = T b £>*#i£*ff 
fCioT, ^y— ^ (G) dS***Jx5ttl», (5) 
Vr=Vl, Tr=Te, Vs=V2, Ts=TaC0« 
Si&*«*fc:J:oT* l^t/K (R) 

( 6 ) Vr=Vl, Tr=Tg, Vs=V2, T s = T 
b <7)#£iA^ff-^-ckoT, >T> (C) ris*^$ax5 
20 «Sg N (7) Vr=Vl, Tr=Tf, Vs=V2, T 
s =Ta<0*#&*«*t£j;oT. >f^n — (Y) 45* 

—at!irtT\ h, -fyvt, -f/^—, ^y — 

[0 0 7 3] £<bJC, t k*?^ K 7?y9. 

30 [0 0 7 4] ±B0>09tt, ^y-vofe^tSr^RWi- 
-cD3fe4'C02fet It, v-T^*5<t^^n — Sr** 

t^rt^T^, 1/5/ KOfeJtSrSRSW-f ***** 

40 [0 0 7 5] **3, ^tb-ett^/W-, i?y—>K£Tfl' 

[0 0 7 6] glll^ Ufc*lfc*ffitt, 3 o^)$/Tl 8 
A, 8B, 8C^, ttl^Onl/^ry y^M^ft 

A, 8B, 8C£r, -ett^tb, EV^Cia UfeJtSraRS 
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[p]<7)ni^xy y^i 0 B 0 /{)^^^$/f:l8 A (R) , 8 

b (r) , 8 c (r) t x *te*ai:^*rej*sfi*iRio3 

l/^ry7^»?)^^i8A (L) , 8B 
(L) , 8C (L) tCioTMUti^o ^£>*§ 

[0 0 7 7] ***18A (R) , 8B (R) , 

8C (R) , 8A (L) , 8B (L) , 8C (L) (Dfit io 

*«. 

[0 0 7 8] 1 ) ^iS^J 1 

[0 0 7 9] l/y KOft*t«lRltt5»*l©3 1^ 

**±K) 6 9. 0wt% «tt^^7/ViCBl 5 

(y^ttS) 15. 5w t %, *5±V**tt<0*>r5 20 
/HWCE2 (yA^ttSO 15. 5wt%*«*Lfc» 

-7VK?iS) ftl5wt%«lDLfc. 

[0080] ^v-^(D^^mtRR^i- zm^m?)^ 

©WWR^ttSr^i-S^^s/^JKftBLO 1 2 (y 
/l^ttS!) 60. 0wt°/ o> tltt^^7/^JCBl 
5 (y/u*tt»!) 2 0. 0wt%. *Jj:W&«Ett«>*>f 
7/^JCE2 (^/V^ttK) 2 0. 0wt%Jfi^Lfc 
^JKtC, f t-/^UVl^^fy§ft:NOA6 5 so 

(y-yyFti) Sri 5w t%muLfz 0 

[0 0 8 1 ] ^-©fe*S:31*iS4*i"S**«^= 3 ^ 

RWi*ttS:tt5*^f y ^«*B L 0 1 2 (y/u 
^tt®0 54. 6 w t °/ 0> iaWk<om 7/V»JCB 1 5 
(y/l^ttS) 2 2. 7wt%. *5itf*Htt©*>r9 
^JCE2 (y/^ttSD 2 2. 7wt%^LfJ 
St* f t-/W*U Vl^i*^ ifl^NO A 6 5 (y 

[0 0 8 2] I TOaSIS^^^S' *^£*WS:, 1 40 
^fyfft^O. 7mmf(7)7 0 5 9^7^Sfi (a — ~ 

T^/i^r ^v'U ="^8tSr, /7X-7CVDft*ffl^T 

[0 0 8 3] £kf£, wtf>±M. 3tKJRJii: LT. 77 
y^WJBBKR- 105 ( 0 *{tSStfc*f) ^fc^^- 
hfc*U l0 0lCC2»HR*S*fc. 

[0 0 8 4] #e>ttfc5tBRiR*(D±«C % 5 /z mgO«t 
^-t-;^pyWl'SP-2 0 5 T 4 1/ >T 

S#/M±«i) SrSS;**U, 6 O^tcJD^LfcilEcol- so 
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-t-^n/N-/l/SP-2 0 5 (HtK^T-T >"{r$ # 
/W±») SrSS**Lfc4. 5/im|OPET7>(W 

[0 0 8 5] £ t>iC N r^±^, 6 OrtCjD^Lfciia 

ih— ^ ^d^-/usp-2 o 5 {W^yy^^ 

trXUMiM) Sr«5£tHfrLfc4. 5/imfOPET7 

^/U/i/>7- (*H±K) Sr. ^^-f— 0^tfc*ffi 
3jsSMfcfci-SJ:5K«*s*fc D Sfeic, 6 0 

t:tc:^j»Lfc±E^^--oa^«ffiS:«TLT, IT 

mml|O7 0 5 9^7^Ifi (P — ^>^±M) & . I 

[0 0 8 6] a»ffi«:fflV^3p»{blfi«-Cffi**/lD*.fc 
^ 6 OtW y h^U— h_LT\ 5 0mW/cm 
2 (3 6 5 nm) GQUVTfcSr, ^AMEfttf^6 0# 
RHItU thfhPNLCfl©^ 

[0 0 8 7] (3Qfe0!l2) ^%^U 2 "Ctt. *$HP:$MI*3 
J^fc*ttB^3|s^S:36**»^-fflv^fc % PNLCftS^7 

[0 0 8 8] i/y KOfeftSrS&Rlt-t'S*^!^ 3 ^ 

fy^ffifiZLI 4 5 2 0 (y/l^l±8g) 6 8. 6wt 
%. iaW&(Oil^i y/vMCB 1 5 (y/l^tfc») 15. 
7wt%, j3±tf>&ffitt^*>f5/V*JCE 2 (y^tt 
®f) 15. 7wt%^lf:«l:, W-^IUV 
M-fr*i^flfrB#NOA6 5 9^KttK) Sri 5 

w t %^ADLfc D 

[0089] — >-<D&ft&mtR&%iirZ)m^m<n=t 

?f^»|E186 (y^tfcfi) 7 2. 2wt%. 
3&JSH4<0#>f ysisMCB l 5 (tsuftiM) 13. 9w 

13. 9 w t LfcWtt, f *-^*U VI* 

S54>-7-buIB^NOA6 5 (y-5^Ktt*i) S: 1 5 w t 

[0 0 9 0] ^/W— Ofe^SrSWRWi"****^ 3 u 
f^« 0 B B ZLI 4 3 8 9 (y/l^tt$5D 6 4. 9wt 

%, £*!4<£>#-r yaffles i 5 (y^^ttsi) i 7. 

5wt%. *5j:^3SEttO*^7^jCE2 (y/W^tt 
$g) 17. 5wt%^lfc», ft-^|UV 
l^fi(II*NOA6 5 (y-9^Ktttt) Sri 5 
w t %^P Lfc 0 

[0 0 9 1 ] I TOSWftffitf*;*'^:*^^;^, 1 
4>^fi<Dl 2 5 /imJ?^PET7^;^M tT— J* 
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OKH±S!) ©±(c, «^3g£Jli:LT, tuu-HW 

ttttl. 8wt%, ffltn-^3 1. Twtl* 
4wt%C^f LfegK, 0. 2 5//m 

[0 0 9 2] $£>(i N r©±(C, Ifiilttt, 
3, 3' -*J*?-A — N, N, N ' , N' -rh7^^ 
( 4-^=f-jUy^z=-M -i, i' -t'7x-;u-4, 
4' -i?75V7. 2wt°/ 0> #y (4, 4' -->*n 
^^v-Ury^yi^uyA- — h) 10. 8wt m 

[0 0 9 3] ££>{C, d©_h{C, JfeRJR'JIfcLr, ^9 
5-?»lBBKR- 105 (B*{k*ttK) Sr*l^ = - 
h!6*L» 10 0*C-C2#Mtt*£*fc. 
[0 0 9 4] »fe*tfc3t«lRJiO±K:, &mmU(V 5 M 
mlOfft^^-ii— /Nf t'-XL-2 1 S (-f-JH=fA 
It*!) £SiOfe*U 7 0'CHi*nS»L*:±ie©U'y K<7> 

^_f_ / ^ lf _x L -2 1 s (-p-jiirfAttia) £s 

[0 0 9 5] ^btC, w(D±(C. 7 CCtOtofBlL-fciiE 

n mlOflltt^^ — U — /^-Y if — XL — 2 1 S (-P-JI|=? 
A|±®i) Sri®S;«fc*Lfc4. 5#mf0PET7-f;UA 
/^7- 0KM±W Sr. if— ©#*M&ffii4sg&tt 

1"5 J; 5^»$*fco 7 o X:\c1jq 30 

!&Lfc±f5cD:7Vw— OD^^SrjSTLT, I TOSi 
ttfes^^s'^^^irfc, 1 -Of^ioi 2 5 nmm 
OPET7-fW/^e-i (Il/ftf) I TOjS 

[00 9 6] 7$.*—?—T?mt&*)&toZ.tc'&. 70 
"C©*7 F7"L— h±X% 5 0mW/cm 2 (3 6 5 n 
m) ©UV3tS: v ^3tAWffi«*»& 6 OlMSttU fl-ft 

[0 0 9 7] (JtttW) Jtt£#jT?tt> HJS^J 1 £ 151*© 

[0 0 9 8] rf7 v ^(C#fe^n7t. l-0'f-^C075 
);mfCPET7^/^/K7- (M^tiM) ©-hi-. 
S;*#Jtt© 5 /i m&CDMVtX^—V—^-Y hf— XL - 2 
IS (^HrfAttSI) U 6 0"CtCjP||JiLfc 

&*#Jft-© 5 // mlOSft^^- tf— ^ir f — XL - 2 
IS (-PJIIr^ttSS) ^S^«*L7c4. 5/zmJ?:©P so 
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ET7^;VA;i/?7- (*W±SS) 7— ©# 

[0099] r©±(c, 6 O'ClCSP^LTt^SS 

^#©5 ^mSffl«7^-t-^tf-XL-2 1 
S (#-JI|^A|±K) ^S^tftffrL/^. 5 M mJ?©PE 
T7^M;y- (*utt»D Sr. fr— ©#ffc 

jStlt, HyfftrozsumfwPET?^/^ 

[0 10 0] 7 6 0 

tO*y FT*!/- h±"C\ 5 0mW/cm 2 (3 6 5 n 
m) ©UVftSr, ^TtAWB^-0^6 0*WR**U f>V% 
K&tMfrb. ^JlfJvPNLCiilWT*^-^!, ^ 

[0101] (MMM 1 k tt&W<D&2 

0a 1 ©a^iett^©^-^ T^mmz. 

50Hz, 2 5 Om s ©XcfE-fe Uj? }-%lffijS£Tf 

h^ia<D^-YT^flffijiS6 2 0 V. ##i^-7fc©7fe 
5mW/c m 2 {C:Jo<^T, ii^TtWMItSPf-* 

[0 10 2] ttt55WW**IS*ttEft:Sr» 
Wh. 50Hz, 2 5 0msO^i£tU'7 hirifcit; 

^SrfT9fc*l-l^ HJfe^Jl ©^5fS©, 3. 3kVO 

[0 1 0 3] ZmcXZ&W&m&lrZtzib, 30nm 
T*fi, ^*^Bffl9©S«t-^^^©ram, VcWm<n3k7F- 

[0 10 4] 

[^3J©^*1 iizELfctpti, r©^B7l(cJ;Htf, « 
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[HiBOftlil&UH] 

[Hi] rw^B^co«*fEtS^*5J;t>*®^##ii^ 
[12 2] znmw&m^mmi&fc&i&^foftzi&z^-f 

[B3] r©JBWO**8E1tittf*:o^Efl5lEJKSr*i-H-C 
[14] ; 0»W©*^IB*«Cft:©-Wro«ft3t*je;«: 
[H5] :©f|g©ItffM*S©-IIIiil3 

[0 6] z.nmmnm^m^Th^Wi<D-mmmm^^ 

[17] 05*3«tOf06K>*-ffi^J:5#-&W % ID4(Dfl; 
[18] H 5 :fc±r>*m 6 cO;frj£{w J; 

s» 

[H9] i©*W©*^15*«E#:©ffil©^«)««l3t*JtS 

[Bio] ^nmwcom&mz fonnmitm 
[mil] zco&w<Dm&w$&^jjm(Dm.cDmMnm 

[mi 2] r©*w©Hf»#i&*#ft©fi&©5£»»iiB 
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So 

[Hi 3] Hi OHSl 2©£i£lC < fc5i§3-© > 09© 
[111 4] mi 0~mi 2(D*ffi^i**&-^<D, H9© 
[mi5] ]E©tim*ll*14Sr%i-5 3W'^yy s*^»E 

s©iaiPj^ft:Sr^i-m-cfc5o 
[mi 6] jEcDmmmmjj&zft-fz^^xy'v vffc 

So 

[mi 7] ftmo&wvm^m&Utiw— iot»»*r* 

l ---&ftEtKKtt 

2, 3-S« 

4, 

6 - ft MS 

7- fti*«Jf 

8 A, 8B, 8C---^^Jf 
9A, 9B, 9C-^-t~ 
10, 11 -/<^7Xli 
1 2-«feS#ji*il 

i 3--«jEfn*p^ 

1 4-*flRlt» 
1 5-fW»W 
1 6-j^y- 
1 7-»#ii*3t 
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